Personalized therapy for hepatocellular carcinoma: Where are we now?
Following the approval of sorafenib, a large number of molecular targeted agents have been tested clinically for advanced hepatocellular carcinoma (HCC), but all have failed to demonstrate significant efficacy in clinical trials. Multiple reasons for this phenomenon have been discussed in the literature, with one reason being the lack of patient selection on the basis of molecular profile in clinical trials. The concept of drug testing in selected populations has been recently suggested by retrospective analyses of HCC clinical trials in which a particular subgroup of patients, either enriched by clinical factors or by tissue biomarkers, derived more benefits from the novel drug. In addition, recent advances in genomic medicine have enhanced the understanding of genetic and epigenetic events occurring in HCC, raising the possibility of personalizing targeted agents in accordance with the genetic make-up of the tumors. The development of 'personalized' treatment for HCC is, however, hindered by the lack of fresh biopsy of advanced HCC, the low incidence of genetic driver mutations in HCC and the tumor heterogeneity. These limitations may be overcome by sequencing cell-free DNA in plasma, frequently known as liquid biopsy, and revolution in the concept of the design of clinical trials. In this review article, we aim to: (1) give a summary of the recent sequencing results of HCC and the related implications for drug development; (2) highlight potential individual targeted agents and existing research on biomarker selection in clinical trials; and (3) discuss future directions, including the potential of liquid biopsy and umbrella clinical trials, to enhance personalized drug testing for HCC.